Background: Late presentation to the hospital and poor post-operative follow-up after cataract surgery are associated with complications which compromise visual recovery and perpetuate disability among children with cataract. The objectives of the study were to understand the social, psychological and physical consequences of blindness in families, to understand why some parents with blind children access services and others do not, and to explore factors related to decision making within families that prevent access to health care services. Methodology: A mixed methodology quantitative and qualitative community study of blindness in children conducted in southern Malawi to compare "Doers": families with blind children from the same communities who had attended cataract surgical services with "Non-doers" versus families with blind children from the same communities who had not attended services. Individual, family, community socio-cultural and economic characteristics and other qualitative data on knowledge, perceptions, and beliefs were recorded and analyzed thematically, based on grounded theory. Results: A total of 53 in-depth interviews of parents; 21 in-depth interviews of children; 15 focus group discussions with community members; 62 children's clinical eye examinations, and 4 case studies were conducted over the study period. Doer families were likely to have a reliable source of income, have better housing and live closer to health centres than non-doer families. Visual acuity among doers was better than non-doers. Conclusion: This research has highlighted reasons why some families who have children with cataract are likely to be delayed to seek surgical intervention. Comprehensive counseling modules targeting such families need to be developed to increase acceptance and access to children's cataract surgical services.
INTRODUCTION
Cataract (congenital and developmental) is currently the most common cause of reversible blindness and visual impairment in children in developing countries [1, 2] . Children can regain their sight and live fully independent productive lives if they are identified early and receive recommended surgical, optical and rehabilitative interventions. If not attended during the critical early period of life [3] , amblyopia (lazy eye) may set in resulting in loss of binocular function of vision in the child, and the eye finally develops strabismus [4] . A total of 1.26 million children are blind in the world, with almost a third living in sub-Saharan Africa [5] . It is estimated that there are 100 cataract blind children in every one million child population worldwide. Blindness in children has more than half the number of 'blind years' attributable to cataract in adults [6] . It therefore does not come as a sur-prise that the VISION2020 initiative has prioritized blindness in children [7] . The causes of blindness in children are different from adults, implying that different control strategies are needed. A high proportion of children in developing countries suffer from avoidable conditions (preventable and/or treatable) which have well known available treatment modalities (cataract, refractive errors, cornea ulcer, vitamin A deficiency), and are usually non-complicated, non-expensive and often need public health community interventions [8] . New approaches in combating blindness in children need to be deployed in poor countries such as Malawi. The child eye health tertiary facility (CEHTF) [9] in Africa is an approach for combating blindness in children and provides comprehensive pediatric cataract care that includes surgical, optical, and rehabilitative services for a defined catchment area. The Lions Sight First Eye Hospital (LSFEH) located in Blantyre, Malawi is one of the few hospitals qualified under the CEHTF category. However, records over the past four years (2007) (2008) (2009) (2010) (2011) indicate that fewer than 100 children per year are admitted for cataract surgery, representing only one third of the total numbers of children expected. Even more worrying is that among those who attend the hospital, up to 50% present late for surgery, usually one year after the problem has been noted. Among these, a third do not come back for followup after surgery despite assisting the family with resources to defray transportation costs. Both late presentation to the hospital and poor post-operative follow-up are associated with complications which compromise visual recovery and perpetuate disability among children [10, 11] .
Since 2008, the Blantyre Institute for Community Ophthalmology (BICO), located at the LSFEH, has conducted community research that compares different methods of identifying children from the community in order to ascertain causes of visual impairment and to increase uptake of children presenting with cataract [12, 13] . This research used trained volunteers versus health workers and has shown that, despite children being identified in the community and the parents promising that they will bring the children to the hospital, at least a third of such children have not attended the hospital three months after being identified. Proposed reasons for the delays and non-attendance are similar to findings from studies from other countries in Africa [10, 11] . These reasons include poor communication among the health providers, families and communities; parents are not aware that treatment for cataract is available; the referral process is complicated and not clearly understood; parents lack the time and money to go to the hospital; and poor (perceived and actual) outcomes of surgery reinforcing fear associated with surgery.
Some of the solutions used by BICO in an attempt to increase the uptake of services for children have involved the Key Informant Method (KIM) [14] and other interventions to overcome barriers such as "lack of knowledge" and "transportation" by providing information and assisting parents and children with transportation refunds. Although these interventions have increased the number of children coming for post-surgery followup examinations, it has not increased the number of children who undergo surgery. These approaches highlight the complexity of reasons for non-attendance suggesting that providing information and transport refunds alone are not sufficient solutions to increase the number of children accepting surgery, and that deeper operational research should be undertaken to identify other deeply rooted reasons in order to create a comprehensive solution.
In this study, we explored some of the factors that may improve blind and visually impaired children's access and acceptance of surgery, optical correction and followup in Malawi.
AIMS AND OBJECTIVES
The overall objective of the study was to explore some of the factors that may improve blind and visually impaired children access and acceptance to surgery, optical correction and follow up in Malawi.
Specific objectives of the study were to understand the social, psychological and physical consequences of blindness in children and their families; to understand why some families with blind children access services and others do not; to explore factors related to decision making within families that prevent access to health care services and to use the research findings to redesign community interventions to increase uptake of services for blind and visually impaired children. The research compared the clinical social behavior determinants of families from the same geographical areas that accepted surgery (doers) and families that did not receive surgery (non-doers).
METHODS

Ethics Statement
Ethical approval to conduct the study was obtained from the College of Medicine Research and Ethics Committee (COMREC). The team informed the district health authorities for their permission to conduct the study. The participants gave their written informed consent prior to the interviews. Where the participant was a minor, the guardian (family member) signed consent on their behalf.
The project was undertaken in Zomba, Mangochi and Balaka districts in southern Malawi with a total population of 1.5 million of whom 630,000 are children. A community childhood blindness study had been conducted in these districts between 2008 and 2010 and had generated a list of all blind and visually impaired children from the area who were referred and needed to report at the tertiary eye hospital (LSFEH) in Blantyre. The current research utilized this community research database of children, and another two year LSFEH hospital database of approximately 200 children who received cataract surgery during the same period. Children appearing in both databases were enumerated as Doers whereas children appearing in the community database but not the hospital database were enumerated as Non-doers. The research was conducted jointly through collaboration between BICO and the International Eye Foundation (IEF), with involvement of behavioral social scientists from the College of Medicine (VJ & FM) between January and September 2011.
Study Design and Conceptual Framework
This operational research used a mixed methodology qualitative and quantitative study design. Qualitative data collection methods, focus group discussions and in-depth interviews, were used to collect data from the respondents. The aim was to generate knowledge through a comparison of "Doers"-families with blind children from the same communities who have attended services with "non-doers"-families with blind children from the same communities who had not attended services. Individual family socio-cultural and economic characteristics and other qualitative data on family knowledge, perceptions, and beliefs were recorded and analyzed. The critical behavior examined was whether a family with a child blind from cataract acted on the advice of the health worker and received cataract surgery at the LSFEH. A conceptual framework of behavior change theory was constructed examining internal and external determinants of behavior.
The external behavior determinants, the forces outside of the family and child that affect the behavior, examined were skills and ability to act on the referral advice; barriers to access; cultural beliefs; and consequences of seeking or not seeking treatment. The internal behavior determinants (the forces internal to the family and child that affect how the decision maker thinks and feels about the behavior) were self-efficacy; perceived social norms, perceived risks, perceived consequences and knowledge, and skills that affect decision making process. The questions developed for interviews revolved around three core themes: 1) What are the advantages and disadvantages of accepting, acting on referral advice and receiving the surgery; 2) What would make it easier or more difficult to act upon the referral advice and get the surgery; 3) Who approves and supports or disapproves and inhibits the decision to accept, act on the referral guidelines and undergo surgery.
By including questions that explore external and internal behavioral determinants, the research generated information that was useful in understanding the difficult decisions that families make for their children.
Data Collection
Field work was completed by two teams comprised of two research assistants (RA) and one Ophthalmic Clinical Officer (OCO) who underwent training in qualitative research methods and how to use the research tools. Training was conducted by two senior behavioral social scientists from College of Medicine (VJ & FM), a member from IEF (JB) and the director of BICO (KK). All data collection tools designed underwent pilot testing. These tools included Focus Group Discussion(FDGs) guides with families of selected Doers/Non-Doers; indepth interview guide for parents of children; in-depth interview guides for selected older children (Doers/NonDoers); eye examination questionnaire of all children using the "WHO" standardized protocol; follow up questionnaire for children who received a follow up clinical investigation more than 2 times after their surgery, and case studies of families who were identified as Doers and Non-Doers.
Interview guides were developed and administered in Chichewa, the local language. All Focus Group Discussions and in-depth interviews took place in a private location. All information obtained in this research was kept strictly confidential to the extent legally possible. Each participant was assigned an identification code, for instance, P1 for Participant #1, to avoid collecting names. Individual responses were represented by the identification codes. The candidate identification codes were linked to the data generated from focus groups and in-depth interviews. The participants in the focus group discussions and the in-depth interviews were asked to keep the information confidential. A digital voice recorder was used to record conversations and then the recordings were transcribed verbatim into Chichewa and translated into English as soon as possible following the interviews. All data were entered into a computer. Both Chichewa and English transcripts were kept as backup copies both in form of hard paper and electronic copies. Audio recordings were kept for the entire period of the study, in case any material on the transcripts needed to be compared against the original recording. All of the original transcriptions and tapes were stored on a pass-word controlled computer, and the backup copies were locked in the Principal Investigator's filing cabinet. Children's eye examination findings were recorded using an approved WHO form for recording blindness in children.
Ethical approval to conduct the study was obtained from the College of Medicine Research and Ethics Committee (COMREC). The team informed the district health authorities for their permission to conduct the study. The participants gave their written informed consent prior to the interviews. Where the participant was a minor, the guardian (family member) signed consent on their behalf. The study excluded newly diagnosed children with visual disabilities.
Data Analysis
Quantitative data were entered in Epidata (version 3.1), exported into excel and STATA and analyzed using STATA SE 10.1 (Stata Corp., Texas, USA). Qualitative data was analyzed thematically, based on grounded theory. The themes were coded by two independent social scientists (VJ & FM) and the findings were compared. In case of any discrepancies found between the interpretations, the material was reviewed in a meeting and the issue was resolved through agreement. A final report was produced using direct quotations from the participants. Table 1 shows the number of planned versus completed interviews, which included in-depth interviews of parents (IDI parents); in-depth interviews with older children >7 years (IDI children); focus group discussions with community members (FDG community); child clinical eye examinations; child follow up post surgery examinations, and case studies of affected families.
RESULTS
The interviews (IDI children) were meant to explore how satisfied the children were in regard to the decision taken by the parents on their behalf.
Some of the parents and children could not be tracked and this resulted in fewer interviews than planned. Reasons for not being found were many and included mobile phone contact numbers that had could not be reached; names that could not be traced in the village; and some children reported to have moved away from their original home to another parent/guardian. In terms of FGDs, saturation was reached after conducting 15 interviews. Hence it was felt it was not necessary to complete all of the 18 planned FGDs. Table 2 shows the difference in socioeconomic characteristics between doers and nondoers that may affect their access to eye care services.
There was no significant difference in the mothers education between doers and non-doers (P = 0.01); and there was no significant difference in poverty levels between doers and non-doers using the Malawi poverty (PPI) index (p = 0.13). According to the PPI index, the non-doer score of 24 corresponds to 63.9% of the families living below the National Poverty Line and 85.6% living on less than $1.25 per day (2005 PPP). In comparison, the doers score of 32 corresponding to 39.4% of the National Poverty Line and 69% living on less than $1.25 per day (2005 PPP). Even though both doers and non-doers are poor by any standard, the non-doers are much poorer. In terms of distance, non-doers are more likely to live twice as far from the heath centre (first point of contact with the health system) than doers (P = 0.01). The average distance from health centre to district hospital or tertiary centre does not differ between doers and non-doers.
Non-doers are likely not to have reliable regular sources of income such as employment and are likely to live in poor houses (mud bricks roofed with thatched glasses). Both these factors suggest that non-doers are much poorer than doers.
There were a total of 39 doers of whom 22 (56%) were boys and a total of 23 non-doers of whom 14 (61%) were boys. In total 58% of all children examined were boys and there was no association between gender and whether one was a doer or non-doer (P = 0.73). Table 3 shows the age group of children between doers and non-doers.
The mean age of children was 9.5 years. There was no association between age groups and whether one was a doer or non-doer (P = 0.489, chi 2).
The visual acuity between doers and non-doers in shown in Table 4 .
Doers were more likely to have a better presenting visual acuity than non-doers (P = 0.004). Non-doers were more likely to have both eyes affected (non-operated) than doers, e.g. presenting with bi-lateral visual impairent (0.033). m The Malawi Poverty Index is derived from the Grameen Foundation Progress out of Poverty Index (PPI) for Malawi. The PPI is a tool for micro-finance programs and consists of ten questions on household size, house construction, water source, cooking fuel, lighting, household ownership of furniture, transportation, and electronics. The scores are converted on a scale of 0 -100 that are associated with a likely poverty level. 
Qualitative Findings
A total of 9 and 6 FGDs were held in doer and nondoer communities, respectively. This resulted in 96 participants being interviewed. Their characteristics are shown in Table 5 .
There was no statistically significant difference in gender or education between doers and non-doers. Table 6 summarizes themes and findings from all IDIs & FDGs.
An unexpected positive consequence of the interviews was that after the interviews, 11 out of 23 (48%) "Nondoer" parents converted to doers (accepted surgery and came with their children to the hospital immediately after the interviews).
DISCUSSION
This operational research study was designed to explore reasons why some parents with blind children access services and others do not, and, to explore factors in the family related to decision making that prevent thecacess of health care services. In rural areas of Malawi, there are challenges in tracing families of affected children in the community. One challenge is that persons within a village are known by different names, and the name recorded on the database though official, may not be a name fellow villagers recognize. It is therefore not surprising that some IDI's could not be conducted with parents as they could not be identified at that particular time in the mentioned village.
There are important, but minor differences identified between the doers and the non-doers. The non-doer families are poorer, live further from the nearest health center, and their children are more likely to have cataract in both eyes than the children of doer families. Although education of the mother in this study was not associated with educated mothers being doers, several studies have shown that an educated mother is more likely to seek a health intervention for her child than a non-educated mother [10, 11, 15] . It is possible that this effect could not be shown in this study, but because the study sample size was small, the study might not have had enough power to show the difference. Poverty and a lack of education make it difficult for any family to access health services, as these families may have less frequent contact with the health services (due to poverty). Even if they attended health services, their lack of education may hinder their ability to maximally benefit from health communication messages.
Distance has always been known as a barrier to accessing health services. However this study has shown that in Malawi it is not the distance from health centre to the district hospital or indeed to tertiary hospital, but rather it is the distance from the village to the nearest health centre that matters more. Doers are likely to be twice as nearer to the health centre than non-doers. It is possible that being closer to the health centre exposes doers to more health promotion messages at the health centre, and enables doers to form a closer personal relationship with health centre staff. These factors may be associated with increased access to the health care. Finally, often the most common means of accessing a health centre from a village is by walking, and those far away are likely to be reluctant to walk, especially when the eye condition is not painful or life threatening. Although the socio-economic indicators identified are important, the other key but less tangible determinants that influence behavior are equally important as they provide a greater understanding of what individual families and community members believe about blindness and establish factors that influence family decisions to seek care. While it is difficult to summarize these differences, it is useful to understand some of these in the context in which families make decisions. Communities have limited knowledge and understanding of cataract in children and its management. Cataract is frequently confused with corneal opacity. This should not be surprising because these communities have been familiar with the problems of vitamin A deficiency and xerophthalmia in the recent past indicating their understanding that blinding malnutrition can cause blindness in children. It was clear from the interviews that even though families understand that blindness is a burden, they do not equate cataract with blindness as they have some idea that once one has a cataract they can be operated any time later and can see again. This disassociation may hinder families with children attending services earlier, and delays could lead to poor visual recovery. Encouraging a broader family decision making process while at the same time addressing demotivating factors, is likely to lead to more acceptance of surgery.
The unintended consequence of non-doers becoming doers after the interview intervention is a direct result of more time being spent in talking to the families and communities and suggests that comprehensive counseling is needed. Finally, the visual acuity obtained from clinical examinations clearly shows that a good number of children who undergo surgery (doers) end up with acceptable levels of visual acuity. This information together with information obtained from qualitative findings can be used to develop counseling tools that can increase uptake of surgery and follow up in children with cataract.
CONCLUSION
In conclusion, this operational research has highlighted the complexities involved in understanding behavior and finding solutions to increase acceptance and access to surgical services by children. A counseling module can be developed based on the interview questions, can be tested and modified at a low cost, and can make part of the Key Informant Method.
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Main theme Summary of qualitative findings between doers and non doers
Local language understanding of cataract "It is an opacity at the centre of the eye" Interpretation: Both groups understand what a cataract is : but the same local terminology applies for a cornea scar Causes and symptoms of cataract "one gets an eye infection and when that heals the white cataract develops) Interpretation: Often confused with other conditions such as cornea scarring
Linkage between a cataract and blindness "Blindness is when a child can only see dark; with cataract a child sees light" Interpretation: difference not clearly understood.
Perceived consequences of untreated child cataract "a child will have be in trouble the rest of his life if he cannot see" Interpretation: Both groups perceive having cataract is not good for a child.
Health seeking decisions "My husband's family advised us to take a child to a hospital" Doer "The father does not want to listen; he has refused to take the child to the hospital" Non Doer Interpretation: Doers often had multiple family members involved; non doers were individuals families who did not consult other family members
Demotivating factors "The eyes may be removed and replaced by goats eyes" Interpretation: Fear of surgery for both doers and non doers:
Future of a blind child "If he goes to school, he can be like anyone else" Doer "He will never learn, it's a helpless situation" Interpretation: Doers believe blind children can perform and achieve same as sighted if given a chance: non doers believe blind child has no future and situation is helpless 
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